Cloning and overexpression of thermostable D-hydantoinase from thermophile in E. coli and its application to the synthesis of optically active D-amino acids.
We cloned the thermostable D-hydantoinase gene from B. stearothermophilus SD-1 into E. coli. The cloned gene was constitutively expressed by its own promoter, and the enzyme was produced in its soluble form. The specific activity of the recombinant E. coli was 30 times higher than that of B. stearothermophilus SD-1. The cultivation conditions were investigated for the overproduction of the enzyme, and the temperature was found to affect the plasmid content and the expression level of the enzyme. Recombinant E. coli was cultivated in 30-L batch fermentation, the cell concentration reached 25 g-DCW/L, and the specific activity was about 20,000 units/g-DCW. D-Hydantoinase produced from the recombinant E. coli could be successfully applied to the synthesis of N-carbamoyl-D-amino acid from the 5-monosubstituted hydantoin derivative.